The primary structures of the low-redox potential diheme cytochromes c from the phototrophic bacteria Rhodobacter sphaeroides and Rhodobacter adriaticus reveal a new structural family of c-type cytochromes.
The complete amino acid sequence of the low-redox potential cytochrome c-551.5 from Rhodobacter sphaeroides was determined by automated Edman degradation combined with mass spectroscopy. There are 139 residues and two typical Cys-X-X-Cys-His heme-binding sites. A homologous low-redox potential cytochrome was also sequenced from Rhodobacter adriaticus and was found to contain 126 residues. It is 53% identical to that of Rb. sphaeroides and has two internal deletions of one and five residues. The Rhodobacter diheme cytochromes are 21-24% identical to the translated open reading frame SLL1886 from Synechocystis sp. PCC6801. There are at least two deletions of five and eight residues in the 188-residue cyanobacterial protein. Each of the three cytochromes has more histidines than it needs to bind the two hemes, but conserved histidines located 23 residues after the first heme and 14-19 residues before the second heme are likely to be the sixth heme ligands. There is no evidence for gene doubling and no similarity to any other known cytochromes. The measured helix content of 24% is much less than normal for c-type cytochromes. These proteins thus appear to be representative of an entirely new class of c-type cytochromes.